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NEW MODELS OF THE VARIAC 
• WITH THE TWO NEW M ODEL S of 
the Variac no\\ availa ble. t he allioun t of 
power controllable b .... a s ingle unit is lIIore 
! IHl Il ,loubl('(1. Tn'E 50·<\.. for 115" 'oIL sen ' · 
icc. "i ll hand le ;:; ~ \'a . a.HI Tn'E :lO· n. op­
erating at 230 volts. ,\ ill harHllc 7 kVII. B.:-· 
I'IIUSC of t heir high po\\cr.hamlli ng: r'lIpa('it~. 
the '1' , PE 50 Variacs liml lII all~ indw.l r ial 
applications " hef(' failure "oul,1 l>c ;;erio ll ;o 

and " here the), ;In! suUjCCIClllO considerable 
IIbll5\', Conscqllcllt l ~' . lIIuch e ffort in the design has Leell directed lowanl 
makin g as rugged. relia ble and servicea ble II unit as possihle. 

FIGURt: L Vicw of the Tn't: SO-B Vllriac "ilh co\cr. 
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GENERAL RADIO 2 

BRU SH ASSE MBlY 

\mong the fea t ures contributing: 10 

reliahilil) is Ihe Lrush assembly. Six in­
depcn~ lcn l carbon bru.'Ihcs arc l18ed. cach 
in a brass hoilier. T he t\\O lipriuf:,'S t hat 
hold each bru.sh in pl,I(,-c lire suflicicn ll r 
long 10 assure uniform tens ion as the 
brushes \\ .. a r . 

The brushes are 1II0u li led 011 a cUSI­
alum inum rad ia tor. so s lia l)cli as to COIl ­

d uc t heat rapidl~ fro m Ihe r..:gion of t he 
brushes 1.0 cooler regiolls \\ hef(' it ean he 
rad iated easily. To assure low resista nce 
connect ions, each hrush holder is COII­

necterl elec trica l!) to t he f lhl ia lor I hrough 
II fl exible cOPI)(! r lead. COlllwc lion fro m 
t he ru(li ulor 10 the Vu rinc termina l is 
made through 11 pig tllil IC!lll. 

WINDING AND CORE 

T he " 'Ludi ng for m is molded "i lll 
ru, lial slo ls 10 hold ell('h turn fir mh ' in 

place amI insure the rna illtCl1 3m::e o f 11 

good cOllllllut a tor Sllrfaec. As ill o ther 
" a riaes. t he core is toroid a 1. built Hp of 
ring.sha l>ed la min a t ions. 

MOUNTIN G 

T YI' E 50 Vari ac is suitable for e it her 
ta ble or pa ncl mount ing. The base is of 
cast iron ,,"it h fo ur ft!C I drillc(1 fo r 
mo un t ing 'l ith ':l.inch bo lts 0 11 a 7 t,,_ 
inch radius. The ~.I·i ll eh shufl is Iwld by 
Iwo se tscrews. T o COli vert t he Va riac for 
pa ne l mount ing, the se tscrews are loos. 
e ned a nd Ihe shaft pushed through to the 
desired posit ion. 

TERMINAl S 

T wo termina l pla tes arc pro \·irlcrl , o ne 
for input connec t io lls, thc o ther for out· 
put. !lo th arc prOICCIC(1 hy the cover. 

COVER 

., I>crfora tcd brn;;s housing co'·crs t he 
winding, br ushes, If'rmina ls, e tc. '1'\\0 

FIGUHII 2. TYPE SO·8 Variac witb cO\'~r r~ lIlo"ed. 

CAST- ALUMINUM 

I 
TERM INAL 

BLOCK 
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hu ndles for lift ing the Variac arl! pro­
vidl!c.I. Bo'lh a lI ame pla te a lld a Ili al a rc 
mounted 0 11 th is brass «Hcr. 

o IAL 
T he dia l is lIlo-si ded a nd reads outpu t 

'Toh ag~ direct I) in terms of a 115-voh 
inpu t for T Y I' E 50 .A, or 230· "oh input 
for T l'I'''; 50- B. One side of the d ia l is 
used \\he n t he Variac is connected to 
gi \'e a m ax imuUJ output "011 age equal to 
line vollage; t he o ther siile is IIscd whcll 
the connections lire for J35-volt output 

3 EXPERIMENTER 

(III the '('\I't: 50·.\ or 2iO volt s on the 
Tn'lo: 50· B. 

NAME PLATE 
The !HUIlC pla le carries a circui t. dia· 

gram a nd brief opc ra tin g ill struc t ions. 
As is shown in the pho togruphs, t llO 
n a me pla tes a re p rO\ idell. O nc is 
mount ed 0 11 the cover, the o lher on the 
railiator . 

-so A. O UCKI "G II A" 

SPECIFICATIONS 

LOi d Ih l l nl ­
R,led Curr ln l 
M ul m~m Curr.n l 
In put Voll al e 

Output Vo llal' 

5().A 

5000 I ' a 

10. 

", 
11 51' 

1°. 11 5 v 
lO· 135,· 

Ho· Ln d lo u l c.o wa l Ul 

line Fn quen cJt 60 cycles 
Dlm ens l, ns: L3%" 1 3~" 1) 3'8 itlchefl. OVf· r·all . r Ih t W.ll bt: 751'0tln tl ~. 

-1I."n,_ U'C 11 ... ;.00 C. •• 'nl' .... ",. ...... ~j.h .., • .".. 
IA .6I1 c~c"" 

SO./l (230 "in ) 

7000 I'a 

20 II 
31. 

230 v 

0.230 v} 
0.270 v 

75.n. ll !! 
60 eyelr!! 

50.8 (115 "ill) 
2300 va 

10, 
31, 

lopl'r d fur 11 5 v 

0·230 V 

75 wa U l 

60 "y"lre 

r n_ \ •• j ..... "" " boo ~I ..... . ,I • • StI ~yd •• w;.h t lilhtly '''''''' J. •• t'"'''' .1,.luly .... I,,~I '.""1. 

Tv~ 

5O-A 
50_11 IVariac. , 

Variac , , .. 

Pri.,.. 

I 

IMPROVED TYPE 100 VARIAC 
• THE 2 · K V A V A R I A C S, Tn ES 

IOO-K a nd lOO· L, Illlve rccell!l) been re ­
placed by n e\l 1l1 0de l ~. '1', I'E IOO-Q ullll 
T YPE 100· H. re.i! l)Cc!ively. \I ost im­
por tan! cha nge is t he prov isirlll for over· 
voltage ou tput ; the Tn' I" 100-Q will 
give a m U'l illHltll output o r 135 volts a nd 
t he THE 100. H, 270 1 0 lt .!>. The height 
o r t he core 8 1111. conSCllllcntl). the O\'I'r _ 
ti ll heig ll t o f tll c Vari lll' 11II1' e hce n 
in nca!lc,l. bilt a ll o ther dimc ns iuIHi 

r""'" rcm ai n ullcha uged. 
Pigt tli lil hll\c lH.'ell ad,li ' il to the hrush 

holtlers to I-(i\t~ i.IC lh'r clectr ica l cont act 
Jx: lweell brush a lHI rad ia tor. Th is hus 
rcsull.ed ill " lo\\c r brush tClUl.lCra tu re 
\\ilh <.'OnSC(llient increase in brush life. 
Longer llrllsh s pr ings IIdp to kee p the 
force be twee n hrusll "lUI I I iml illg con_ 
s tll ilt as Ihe br ush \lellrS. 

\ t \\'o-sidc,l dia l. read ing d ircd l ~ in 
ou t l'lI t ,olt ugc, is pruvi d'>i l for clI\~h 

!Hodel. One !lide is 111\(". 1 fo r 1I111..: ilJllIlII 

llulj)Ut 'Tult a~w equ al to input line \'011· 
age; the o ther sille is for lhe ovcr· 
w)llage conllci·ti ' lIl . 
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GENERAL RADIO 4 

\ slight increase in the rated current 
hus been made possible by the IIC" de­
I!ign. Sec specifica tions for details. 

The terminal plate (Bce Figure L he­
low) ~'arrie8 a "iring dia gram of the 

intern al connec tions 60 Ihal the work of 
installing and" iring the Variac is 8i lll­

I'lifieli. The number of turns bc l" cc n ,..-..,. 
laps on the .... inding is also gi\'en. This 
makes il possilJlc to dcLcnuiuc whelher 
or not the rating (\lohagc pe r turn) is 
cxcecdc~1 in 1I1I'18uul applications. 

- 5. k U UCK1"GIIA" 

S PECifiCATIONS 

lull Rllin, 
Rat.1I Currtnt 
Mulmum CUIr,nl 
In put VOIlIII 

Output Voila" 

IOO-Q 

2 k"11 
lB . 
18. 

115 

(
O_IIS 
0·135 

No-Lol d l ou- 20 WIIlI8 
Dlm enilons: 7U x 9 x Hi! i,,..h~. 

Ne l We 'lht :29 ,,,mnds. 

T)'flf' 

100-0 
100-11 

Variac 
Variac 

FIC IJ HP. I. Vie .. or the li e'" '1'1'1'1: l()() Vllriac. 
~hm.;"g the terll1;"a1I,llItl'. 

100·1( (230 .. jll ) 

2 Laa 
9. 
9. 

23<) 

O.230} 
0·270 

25 wa ll i 

HKA)lY 

"'UIII) 

loo·n (/ /5" in) 

I k .. a 
4.5 a 
9. 

tal'pcd ror 11 5 

0·230 

PrUY 

A VARIAC WITH 
LOW·VOLTAGE OUTPUT 
• ANOTHER RECENT ADDITION 
to thc Variac line is the T YI' E 90·B. This 
unit. "hich consists of It T\' PE 200·n 
Variac and a Slcp·~lown transformer, is 
extremely uscful in the communicuLiort 
laborat.ory as a source of cathode pO\lcr 
for vacuum lubes. Figure 1, page 5, is a 
photograph of the '1'''1'1-; 90·B Variac; 
Figure 2 sho ... ·s the intern al con nections . 

Frolll Ihe built·in 1'\'1' 1-; 200-8 Variac 
itself. 0 10 135 volts can be obtained. 
J 'rom the a uxiliar} transformer, wllicl . is 
controlled b) the Variac, Ihe two COlli -
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monly used ca thode heater voltages are 
avai lable. Two secolllia ries a re pro­

,--... vided for each voltage. The actual volt­
ages are 7.4 a nd 2.9 volts for use 0 11 6.3-
and 2.5-vol l ci rcuits, respect ively. 

r 

(RiS" ') F'G UHE I. The Tn's 90· 8 Va~iH c. 

The Linding posts are the 10"' -"ollage l ermina l ~. 

Th~ 01111",1 of Ihe Tn'!!: 200·8 V anae i~ ava,l. 
<1 1,1(' "I Ihe "lug ~ecertael e. 

(Ue/ow) f'IGUln; 2. Wi~ing diagram of Tn'l> 
90·8 Vanac. NOle Ihal indeJ>cndenl w,ndingll 

are uiled for the lo ..... voltage cirouil$. 

'o.'pu' Sock" 

S PECIFICATION S 

l oad Rallnl; - 170 ,·n. to tal. 

Inpgt Volla,e : 115. 

Output Volla,e : 0·135. 0-7.>1. U.2.9 

Raled Current : In. 4 II, l a 

M U i mum C u rr e nl: 1.5 H. " <I. I II 
No· l oad lOS5 :S .... a tt~ 

DImensIons: 7J.i x 5 s {j inches. ()ve~_a ll . 

Ntt W.i,hl: 8~ pound~. 

O\\' "h . tI..,. .... tl .. ;.. "I' .... ''''., """"'. 82 .. . U_ •• n be 
,lrow n {",m Ihe 1o",· .. oh'l~ ~;.~"" •• nd iO .. a r .... ", II", 

V .... c <)'"1''''' 

____ -:7"'~~,_--_,7C-C------------------------_,--~C.~k IrC'O,"d ____ r-____ c'c7,i"'ec __ __ 
90-11 IVariac. . .... 1 PI\'OT 

THE SERVICE DEPARTMENT SAYS: 
• THE SUM MER M 0 NTH S, when have illSl.rUlllent s recondi tioned and 
instrume nts used in educa tional and 
industria l laboratories are id le for con· 

/*'- siderable periods hecause of slaff vaca· 
tions, offer an excellen t opportunity LO 

repa ired with miuimum ilJtcrruptioll to 
the la bora tory program. Before return· 
ing iOSlrument s for repair, please com· 
municate with t he Service Department. 

5 EXPERIMENTER 
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GENERAL RADIO 6 

CRANKSHAFT VIBRATION MEASUREMENTS WITH 
THE SOUND ANALYZER 

• BEHIND THE MARKED IM ­
PRO V E MEN T in the smoothness ami 
quiCllICSS o f Ihe au tomobile which has 

La ken "laue in the las t. few )cars is a 
cont inliOliS program of research carried 
Ollt ill the labora tories of a ut ollloti ve 
IllllllUfal't urcrs. All illq>orlunL fac lor ill 
the succesil of this program is the in­
creasing ava ilabilit y of in strument s for 
mensuring mechanica l and electrical 
{Iualities. Not on ly are rule-of-thuUlb 
and guesswork rapid ly givin g way to 
accurate measurement, but the speed 
aud ease of meaSll re ment arc being im­
proved. The mea surement of torsiona l 
vi brat ion m crank~ha rt s is a good 
exa mple. 

.In the accc ptcli mclilo(1 of measurin g 
the amplitudes of the componen ts of 

torsional \' iLralioll , all oscillognlill of 
tile \' ibratiOIl wave is analyzed on a 
Illechall ical harmouic analyzer. The os­
ci llogram is obtained from the a mplified 
output of a vi bra tion pickup IIwullt ed 
011 the shaft to be measured . Bccallsc the 
IIIcclllUlical me thod is excessively time­
conslimin g, there has been cOllsidcrabtc 
intcrest in tile Tyl'£ 76Q-A Sound 
Analyzer as a fa st er ami more conve n­
ient mea ns of making t he measurement. 
This a na lyzer operates directly from the 
amplifier output of the vibratioll pickup 
and does not re{luire an oscillogram. The 
amplitude of caeh componcnt is IUCtlS· 
IIrCll directly, simply by turnin g the 
frequcncy llial and rea din g tile dellcction 
on the me ter. 

A series of mcasurement s llI alte 0 11 an 

FrCUlI 1> I. The '1'\"1'8 760·A Sound ,\ nalyzer llel 111' ror n",."~uring toniollul ,·ihration. The l'ic l..,,1' 
on the cnd of the cra nksh~fl is a t the cxtr(:llIc [dt. 
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au l0lnobi1e ~TaIl1.5"a{1 Illrollgh 1 he cour · 
t l'''}" of the 1111101110[;1(' e ngineering: lab· 
orator) al 11]0' \lassaclmsctl s Inslilul (' 
of Tcchnulog} has c nahlCl lus to COlli pare 
directlr the technique of mea sureme nt 
and t he result s o lJlaincd on the Tyl' l:': 
760· \ Sound .\na l)7.er wilh tllo"c of the 
oilier IIIcdUlll ieu l mclho.1. The ,,(HIli! 
vi I,ration picl.u II IIml amplifiN" ere use.' 
in both methods. 

The sl)('Cd Dnd ease "ith .... hiell the 
measure ment (!()uid be made v.ert' in 
ilIl1rkcd cont rast to the SI0WIlC85 of the 
oilier me thod. \, hilt: the agreement ;n 
result s .... UI! "cll \\; lhil1 111(' mome nt-to_ 
moment nuclualions in the (Iuantit~ 

under measurement . 
The plot of Figure 2 Sh OI. 8 the result s 

of two IIlcd llluicnl ullalyses and II single 
anulysis .... ith the solllld ana lyzer. The 
j'ngille wall opera ling al 1800 r~,'o ili ' 

lions l:lCr millule (30 re,'oluliolls per 
!lel'ond ). 

The Ihree rncasure mcII U I.ere nu l 
taken si mlilt a n~ousl} and. eOnSC(llle n l l). 
Ille agreemelll among the re llults is in· 
flue nced by Ihe fllcl that the II lIIplilud('s 
of the l:o llll lOlIcnt li Ululcr mClI surc mCIII 
an: not ('0118111 111. The n'!lII II ~ ob l:lille,1 
lIi lh t he T,,-t:: 76()· '\ SOIl IllI >\l1al) zer 

Fu:a ilK ~, 

It ,·, ,,h ~ ... r tI", 
n"·"~"r .. rnentS of 
e r llnbhafl \ il,na _ 
linn. Fllr 1'lIrl .......... ·~ 
of l"Onl l'lIri-un. 
I"" ",~ha"il'al 
111I1Ih"..s a re 

I 

,p-, 

tt l-
f-i- ' 'r-rl -

, 
:1 

-

I 
t 

1-+ 
- , , 
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7 EXPERIMENTER 

a gree "i l h Il wsc or t Ile mt'eJmn iO:lll 
method as 111,11 :IS the laller do amuu;! 
the mselves. 

The ou tsLa nding ad"Kll lage ... f Ih(' 
sou lUI anal)7.er is Ihe sp,'cII ,.ith "ilieh 
I III! mell Sllrcn lCll1 I~" II he mad£>. Tile 
\'olllple lc 1l1lltl ) sis ('a n be IIlIule in abuul 
fi,'e minute", \\ ilh tile IIIcehanical a n· 
alyzer, on the ot ller hallll , severlll nUll ­

utes lire N'ljuirell to ('\'lI lulll e eut'h 
componenl in !lJflilioli 10 the time 
j'ollsumed in milking a llli developing 
t he oscillugru m . 

A further lI Jva nl llge lit'll in t he fa('t 
Iha l. if the cOIlI()()llen t under measure­
me n t ,'aries :lppr('ciaLly, /1 Ill Il,\: iIllUIIl . 

a minimum. or 1111 a"l!ra~t' rt':lfling t'a n 
1)(' taken lit \dl1. 

The re arl'o of eou rst·. a nUI1II)\'r of 
llpplicalioJls of Ihi s ' ) IM! of mcasurc · 
lJIen t outsiflt' tilt' a ut Olilo ti ve inlllls 'r). 
Vihration in nirplnnc e ngi nes IIl1d pro­
lle llers can IX' ana l)7.ed ill Ihe sa me lIa). 

For ma n}' machine tools. par ticu lar!) 
"here "ibra lion would hn\'e a llirecl 
he nring 011 prollucl <iulllit). thi s t)' I)(" 
of anal~ !\ i s i!l t'~lrf'lIu' l )' ,alliable. 

- L. E. P'CK \/til 

I I I 
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• TO SHOW THEIR FAMILIES ANO 
F R lEN 0 S how Ge neral nad io prO{luc ls 
arc made. General Hadio cmplo~ ees re­
cc nl l~ held an ope n house. Guests ca rne 
in such numbe rs t hat t he sin gle after ­
noon origina lly schcdulcll was increase<1 
to 1\\0. Guides ('onductcd the guests 
arou nd the p lan t in Sllia ll b'TOUPS to a l. 
low s mple opportun ity for (Iuestions. 
Jl ighlight of the progra m was a hobby 

show in whil'lI employees ex hi bi ted the 
prolluclS of their leisure hours. As lhe 
accompanying pl lOlographs sho\\o ex­
hibits "ere man y and ,·a ried. Among the 
products o f home craftsmen "ere fu rn i­
lurl', telescopes. surf bOMds and jewelry. 
The artists showed paint ings. d rawi ngs. ~ 
sculpture and photographs. Collectors 
displa yed si amps. coi ns. h is l o r il: VHCIlUIlI 

tubes and o ther int erest ing ite ms. 

GENERAL RADIO COMPANY 
30 STATE STREET CAMBRIOGE A. MASSACHUSETTS 

BRANCH ENGINEERING OFFICES 

90 WEST STREET, NEW YORK CITY 

1000 NOR TH SEWARO STREET, LOS ANGELES, CALIFORNIA 
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